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What is claimed is: 



A method for determining transducer velocities profiles in a disk drive, 

ompnsii^ 

lining a first transducer velocity profile in a first direction; 
determming a second transducer velocity profile in a second direction; 
adjusting said second transducer velocity profile in an amount sufficient such that 




a ramp tab does not hit a crash stop at a velocity which might cause mechanical damage 

\ 

to said disk drivewhen said disk drive loses power during operation while a seek is in 



progress. 



2. A method, as claimed in claim 1, wherein said adjusting step includes: 
adjusting a current of a deceleration portion of said second transducer velocity 



profile in an amount sufficient such that current available fi-om a back electromotive force 
of a spindle motor will decelerate said ^nsducer in an amount sufficient such that said 

\ 

ramp tab does not bounce off of said crash stop and back over a rotating storage medium 
when said disk drive loses power while a seek i\in progress, 

3. A method, as claimed in claim 1, wherejn said mechanical damage 
includes: 

damage to a surface of a rotating storage medium which might result in loss of 
data stored on said rotating storage medium. 
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4. ^ A method, as claimed in claim 1, wherein said mechanical damage 
includes: 

damage td^aid crash stop or damage to said ramp tab. 



5. A method, as claimed in claim 1, wherein said adjusting step includes: 
adjusting a current of a deceleration portion of said second transducer velocity 




profile by a predetermined amount, 

6. A method, as|plaimed in claim 5, wherein said predetermined amount is 
approximately SOpercent. 

7. A method, as clainied in claim 1, wherein said adjusting step includes: 




adjusting said second transducer velocity profile by a variable amount. 

\ — 

8. A method, as claimed i^laim 7, wherein said adjusting step includes: 
calculating said variable amount b^ed on at least one of a target track, power 
supply voltage, temperature, spindle motor back electromotive force, and positioner gain. 



9. A method, as claimed in claim 7, w^herein said variable amount is a derate 
factor calculated using the equation: 




(max track - tgt track)" x 127 ^ ^ 

Derate factor = -^^ = >- \ + 05 

2-^ X V2a ^ 
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where maxjrack is the number of the maximum track, tgtjrack is the number of 



the target track, and a is the deceleration of the transducer according to said deceleration 

\ 

portion of said seek velocity^\profile. 

\\ 

10. A method, as claimed in claim 8, wherein: 

\ 

said adjusting step furtherancludes calculating a warping factor and applying said 
warping factor to said second transducer velocity profile. 



11. A method, as claimed in claim 10, wherein: 

said warping factor is determined based on at least one of a seek length, a 



transducer velocity, and a voice coil motor back electromotive force. 

\ 



12. A method, as claimed in claim 1 1, wherein said warping factor is 



determined according to the following equation: 

\ 

Warp_ factor = Vla^x -^(l + Kvwarp x Vel)x xtg 

\ 

where a is the deceleration of said transducer according to a deceleration portion 
of said seek velocity profile, vel is the velocity of the transducer, xtg is said seek length, 



and kwarp is a variable determined by the amount of said voice coil motor back 
electromotive force. 
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13. A disk (Ir^e, comprising: 

a storage disk havfaig a plurality of concentric tracks for storing data; 
a spindle motor forVotating said storage disk; 

an actuator arm assembly having a transducer for reading data from said storage 
disk and having a ramp tab; 

a ramp operable to engage said ramp tab and prevent said transducer from 
contacting said storage disk when said storage disk is not rotating, said ramp having a 

\ 

crash stop located at a distal end of said ramp; 

a voice coil motor operable to move said actuator arm relative to said storage disk 

\ 

from a starting track to a target track according to a first velocity profile in a first 

\ 

direction toward said ramp and a second velocity profile in a second direction away from 
said ramp in response to a control sign^^^ and 

\ 

a controller operable to generate said control signal and deliver said control signal 



to said voice coil motor such that said first velocity profile is limited such that said ramp 
tab does^it said crash stop at a velocity which might cause mechanical damage to said 



disk drivewhen said disk drive loses power while a seek is in progress. 

\ 



14. The disk drive, as claimed in claim\3, wherein said mechanical damage 
includes: 

damage to a surface of said storage disk which might result in loss of data stored 



on said storage disk. 
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15. The disk^drive, as claimed in claim 13, wherein said mechanical damage 
includes: 

damage to said cAsh stop or damage to said ramp tab. 



16. The disk drive, as claimed in claim 13, wherein: 

\ 

a current required for^a deceleration portion of said first velocity profile is derated 
by a factor of approximately 0.5. 



1 7. The disk drive, as claimed in claim 13, wherein: 

\ 

said first velocity profile is derated by a variable amount. 



18. The disk drive, as claimed in claim 17, wherein: 

\ 

said variable amount is determined according to at least one of said target track, a 

\ 

power supply voltage, a temperature, a^spindle motor back electromotive force, and a 
positioner gain. 

19. The disk drive, as claimed in claim 18, wherein said variable amount is 
calculated according to the equation: 

\\ 

(max track -tgt track) ^ x 127 ^ 

Derate^ factor = = — 7= 4 05 

2" X V2a 



-29- 



where maxjrack i^the number of a track with a predefined relationship to said 
ramp, tgtjrack is the numb^er of the target track, and a is the deceleration of said 
transducer. 



20. A disk drive, asH^laimed in claim 19 wherein said first velocity profile is 

\ 

further limited according to the fpllowing equation: 



Vel = y[2a X ^(l + Kwarp x Vel) x xtg 

where a is the deceleration oisaid transducer, Vel is the velocity of said 
transducer, xtg is the distance fi"om said starting track to said target track, and kwarp is a 
variable determined by an amount of back electromotive force available fi*om said voice 

\ 

coil motor during deceleration of said actuator arm. 



21 . A method for changing radial position of a transducer relative to a rotating 
storage medium fi-om a starting track to a target track, comprising: 

\ 

determining a desired velocity profile for said transducer as a function of radial 

\ 

position of said transducer, said velocity profile^ including at least an acceleration portion 
and a deceleration portion; 

adjusting at least said deceleration portion of said velocity profile based on at least 
a direction of travel of said transducer; and 




moving said transducer fi-om said starting tracK^to said target track in accordance 
with said velocity profile. 



22. A method, asiclaimed in claim 20, wherein said adjusting step includes: 
determining a direction of travel of said transducer from said target track to a 



maximum track; and 



derating at least said deceleration portion of said velocity profile when said 



direction of travel is toward saidmaximum track. 

\ 

23. A method, as claimed in claim 22, wherein 

\ 

said maximum track is located near an inner diameter of said rotating storage 
medium. 

24. A method, as claimed in claim 22, wherein: 
said maximum track is located near an outer diameter of said rotating storage 

medium. 



25. A method, as claimed in claim 21, wherein said adjusting step includes: 

determining a first distance from said^target track to a maximum track; 

determining a velocity that said transducer will achieve; 

determining a direction of travel of said^ansducer; and 

derating said velocity profile when said first distance is less than a first 

\ 

predetermined number, said velocity is greater thama maximum safe velocity, and said 
direction of travel is toward said maximum track. 
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26. A method, acclaimed in claim 25, wherein: 

\ 

said derating step includes adjusting at least said deceleration portion by a 
predetermined amount. 



27. A method, as claimed in claim 26, wherein: 

\ 

said predetermined amount is 50 percent of a current available for said 



deceleration portion. 



28. A method, as claimed in claim 25, wherein: 

\ 

said derating step includes adjusting at least said deceleration portion by a 
variable amount. 



V 

29. A method, as claimed in claim 28, wherein said variable amount is 
determined according to at least one of said target track, a power supply voltage, a 
temperature, a spindle motor back electromotive force, and a positioner gain. 



30. A method, as claimed in claim 29, Wherein said variable amoxint is a 

\\ 

derate factor determined by the equation equation: \\ 

(max track - tgt track) ^ x 127 

Derate factor = = — =7=^^ + 05 

2'^ X V2a\ 
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where maxJracLis the number of the maximum track, tgtjrack is the number of 
the target track, and a is me deceleration of the transducer according to said deceleration 
portion of said seek velocity profile. 



31. A method, asj^claimed in claim 29, wherein: 



said derating step further includes calculating a warping factor and applying said 



warping factor to said velocityiprofile. 



32. A method, as claimed in claim 3 1 , wherein: 

\ 

said warping factor is determined based on at least one of said first distance and a 

\ 

back electromotive force of a voice coil motor during said deceleration portion. 



33. A method, as claimed in claim 32, wherein said warping factor is 

\ 

determined according to the following equation: 

\ , 

Warp_ factor = Vla^ x y(l + Kwarp x Vel)x xtg 

\ 

where a is the deceleration of said transducer according to said deceleration 

portion of said seek velocity profile, vel is theVlocity of the transducer, xtg is the 

\ 

distance between said starting track and said target track, and kwarp is a variable 



determined by the amount of said back electromotive force. 
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34. A^isk drive, comprising: 

a storage disk having a plurality of concentric tracks for storing data including at 
least a first track located at an outer diameter of said storage disk and a second track 

\ 

located at an inner diameter of said storage disk; 

a spindle motor^for rotating said storage disk; 

\\ 

an actuator arm assembly having a transducer for reading data fi"om said storage 
disk and a ramp tab; 

a ramp operable to engage said ramp tab and prevent said transducer from 

\ 

contacting said storage disk when said storage disk is not rotating; 



'0 10 a voice coil motor operable to move said actuator arm relative to said storage disk 

in response to a control signal; and 
m a controller operable to generate said control signal and deliver said control signal 

to said voice coil motor such that said actuator arm moves in a direction from a starting 

s \ 

, ''^ track to a target track according to a seek velocity profile, wherein said seek velocity 

\ 

UJ \ 

^ 1 5 profile includes at least an acceleration portion and a deceleration portion, and said seek 



velocity profile is derated based on at least a direction of travel of said actuator arm. 



35. T.e.s.dHve,a.c,ai.e<.i„L.34,w.e.i„: 

\ 

at least said deceleration portion of said seek velocity profile is derated by a factor 



of 0.5 when said actuator arm moves toward said ramp and said target track is within a 
predefined distance fi-om said ramp. 
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36. The disk|irive, as claimed in claim 35, wherein: > 
at least said deceleration portion of said seek velocity profile is derated by a 

I 

vanable amount when said actuator arm moves toward said ramp and said target track is 
within a predefined distanle fi^om said ramp. 



37. The disk drive} as claimed in claim 36, wherein: 

said variable amount i^determined based on at least one of said target track, a 
power supply voltage, a temperature, a spindle back electromotive force, and a positioner 
gain. 



38. The disk drive, as claimed in claim 37, wherein said variable amount is 
derate factor determined by the equation: 



_ ^ (max track - tgt track)" x 127 

Derate factor = ^ =\ — + 05 

\ V2a 

where max track is the number of a^track with a predefined relationship to said 
ramp, tgtjrack is the number of the target track, and a is the deceleration of said 
transducer during said deceleration portion onsaid seek velocity profile. 

39. The disk drive, as claimed in claim^38, wherein: 
maxjrack is the number of said second tracK when said ramp is located at said 
inner diameter of said storage disk. 
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40. The disk drive, as claimed in claim 38, wherein: 

max track is the number of said first track when said ramp is located at said outer 
diameter of said storage disk. 



41 . A disk drivie, as claimed in claim 37, wherein said variable amount also 



includes a warping factor based on at least one of a seek length and a back electromotive 
force of said voice coil motor. 



42. A disk drive, as claimed in claim 41, wherein said warping factor is 
determined according to the equation: 



Warp_ factor. = yfldi x ^(l + Kwarp x Vel)x xtg 
where a is the deceleration of said transducer according to said deceleration 

\ 

portion of said seek velocity profile, Vel\\s the velocity of said transducer, xtg is the 



distance fi-om said starting track to said target track, and kwarp is a variable determined 
by an amount of back electromotive force available fi-om said voice coil motor during 
said deceleration portion of said seek velocity profile. 




43. A disk drive, comprising: 
storage means for storing data; ^ 
rotation means for rotating said storage means; 

\ 

read/write means for reading and wnting data to said storage means; 



-36- 



actuation mentis for moving said read/write means from a starting location to a 
target location within'; said storage means; and 

control means for controlling said actuation means such that said actuation means 
move said read/write means according to a first velocity profile when said starting 
location is a first direction from said target location, and according to at a second velocity 
profile when said starting^location is a second direction from said target location and said 
target location is within a predefined distance from a reference location within said 

\ 

storage means. ^ 



44. The disk drive\ as claimed in claim 43, wherein: 

said reference location is located at an inner diameter of said storage means. 



45. The disk drive, as claimed in claim 43, wherein: 

\ 

said reference location is located at an outer diameter of said storage means. 



46. The disk drive, as claimed in claim 43, wherein: 

\ 

at least a deceleration portion of s^id second velocity profile is derated by a 
predefined factor of said first velocity profile. 



47. The disk drive, as claimed in claim 46, wherein: 
said predefined factor is one-half. 
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48. The disk drive, as claimed in claim 43, wherein: 

said second velocity profile is derated by a variable factor of said first velocity 



profile. 



49. The disk drive, as claimed in claim 43, wherein: 



said variable factor i\ determined based on at least one of said target location, a 
power supply voltage, a tempi^rature, a back electromotive force of said rotation means, 
and a positioner gain. 



50. The disk drive, as claimed in claim 48, wherein said variable factor is 
determined according to the following equation: 



(r.ef_loc- tgt_loc)- x 127 

Derate factor = -i := + 0.5 

2'' X V2a 

\ 

where refjoc is the number of the reference location, tgtjoc is the number of the 

\ 

target location, and a is the deceleration of said read/write means during a deceleration 
portion of said second velocity profile. ^ 

\ 

Vv 

5 1 . The disk drive, as claimed in^claim 49, wherein: 

\ 
\ 

said variable factor is flirther determined based on a warping factor, wherein said 

warping factor is determined based on at least one of a seek length and a back 

\ 

electromotive force of said actuation means. \ 
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52. The disk drive, |s claimed in claim 49, wherein said warping factor is 
determined according to the following equation: 



Warp_ factOR = \[2di x Kwarp x Vel)x xtg 
where a is the deceleration of said read/write means during said deceleration 

\ 

portion of said second velocity profile, Vel is the velocity of said read/wnte means, xtg is 



the distance firom said starting location to said target location, and kwarp is a variable 
determined by an amount of back electromotive force available fi'om said actuation means 



during said deceleration portion of sa^d second velocity profile. 
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